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Microstrip line is one of the most used planar integrated transmission line for 
microwave circuits applications. Comparing with coaxial line and waveguide, it has 
advantages of light weight, small size, low cost, high reliability and it’s easy to be 
integrated in system.  
Microsrtip antennas have been applied in modern communication systems. In 
this thesis, we construct some separating units on circular microstrip antenna which 
are switched by PIN diodes. Therefore, we can obtain 90º phase shift to realize the 
circular polarization. Finally, the circular microstrip antenna can be switched with 
three polarization states by controlling the PIN diodes. Antenna Ⅰ has two separating 
units and Antenna Ⅱ has four separating units. Both of these antennas realize the 
polarization diversities. 
In this thesis, microstrip reconfigurable bandstop filters have been proposed, 
which consists of main transmission line loaded with two open stub resonators. On the 
resonators, we can apply two varactor diodes at the same place to realize the tunability 
of the bandstop filter. By modeling the reconfigurable bandstop filter in HFSS 
software, we can simulate the structure of the microstrip reconfigurable bandstop 
filter and optimize it. The measured results show that the tunable frequency range is 
2.136GHz-3.304GHz. Tuning range of L-shape reconfigurable bandstop filter is 
2.196GHz-3.394GHz.Both of the bandstop filters can keep the notch depth more than 
30dB during their tuning range.  
To satisfy the requirement of wideband bandpass filter in communication system, 
three wideband bandpass filters have been simulated and tested according to the 
microstrip filter theory and stepped impedance resonator theory. The bands cover 
1.05GHz - 1.5GHz, 1.3GHz -1.9GHz and 1.6GHz - 2.4GHz. By using stepped 
impedance resonators, we also build the model in HFSS to simulate and optimize the 
structures. Through choosing proper dielectric layer, we obtain the microstrip 
wideband bandpass filter with low insertion loss, high selectivity and far parasitic 
passband. 
 




























































































































































H. A. Majid 等提出了一种在天线背面缝隙加载 PIN 二极管的极化可重构天线，
如图 1.2 所示[11]。该天线正面为 L 型贴片，如图 1.2(a)所示；背面为 L 型开槽缝
隙，如图 1.2（b）所示。通过在背面缝隙依次加载 5 个 PIN 二极管并独立施加偏
压，当 PIN 二极管依次导通时，可通过 PIN 二极管的切换获得六个不同的工作
频段。其测量结果显示该频率可重构天线的频率可重构范围从 2.2GHz 到
4.75GHz，如图 1.3 所示。 
 
(a)                       (b) 
图 1.2 频率可重构天线结构图：(a)正面图；（b）背面图 



















图 1.3 频率可重构天线测试结果图 







变天线机械结构，改变天线的材料特性等。S. J. Shi 和 W. P. Ding 提出一个运用
于 WiMAX 频段的方向图可重构微带天线，其重构机制通过控制 PIN 二极管开关
状态来实现辐射单元的连接与断开，依次激活各个 PIN 二极管，可以实现





























图 1.4 极化可重构天线实物图 
资料来源：B. Kim, B. Pan, S. Nikolaou, Y.-S. Kin, J. Papapolymerou, M. M. Tentzeris. IEEE Transactions on 











图 1.5 频率和极化可重构天线结构示意图 
资料来源：P.-Y. Qin, Y. J.Guo, Y. Cai, E. Dutkiewicz, C.H. Liang. IEEE Antennas and Wireless Propagation 
Letters, 2011. 
 





























提出的带阻滤波器，铁磁谐振吸收频率可从 5GHz 调谐至 21GHz，最大抑制深度
达到-35.5dB，中心频率为 20.3GHz 时 3dB 谐振带宽可达 1.70GHz。对带通滤波
器，其频率调谐范围为 5.9GHz-17.8GHz，通带带宽为 1.27GHz-2.08GHz，带外
抑制为-33.5dB。 




带阻滤波器测量结果显示其中心频率调谐范围为 4.5GHz - 5.5GHz，阻带抑制大
于 20dB，且阻带内插入损耗小于 1.5dB。 
Q. Y. Xiang 等提出了一种新型微带带阻滤波器，并将此带阻滤波器结构应用
到可重构滤波器[17]。该新型微带带阻滤波器结构基于 LC 谐振器设计，并实现了
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